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ABSTRACT 
 
Warehouse design and planning is a great challenge in the 
field of Supply Chain Management. Inventory level 
management, warehouse design and operations, and 
customers’ requirements are examples of important challenges 
in this context. Throughout this work we discuss a 
mathematical model aiming to support some warehouse 
management decisions and inventory decisions. Our aim is to 
show model’s potentialities and weaknesses when applied to 
real world problems and to identify challenging research 
opportunities for developing more global warehouse decision 
support models to fill the gap between researchers and 
warehouse practitioners. 
 
INTRODUCTION 
 
Within a supply chain network, products need to be physically 
moved from one location to another. During this process, they 
may be buffered or stored at certain facilities (warehouses) for 
a certain period of time. In this context, warehouses play an 
important role in supply chains and are a key aspect in a very 
demanding, competitive and uncertain market. 
Although many companies examined the possibilities of direct 
supply to customers, there are still many circumstances where 
this is not appropriate. According to Bartholdi and Hackman 
(2006) there are four main reasons why warehouses are useful: 
 
 To consolidate products in order to reduce 
transportation costs and to provide customer service; 
 To take advantage of economies of scale; 
 To provide value-added processing and 
 To reduce response time. 
 
Thus, warehouses will continue to be an important node at the 
logistic network. 
 
In distribution logistics where market competition requires 
higher performances from warehouses, companies are 
compelled to continuously improve the design and planning of 
warehouse operations. Furthermore, the ever-increasing 
variety of products, the constant changes in customer demands 
and the adoption of management philosophies also bring new 
challenges to reach flexible structures that provide quality, 
efficiency and effectiveness of the logistics operations. In 
practice, warehouses must be modular, adaptable, compact, 
accessible and flexible, and must be capable to respond to 
changing conditions, to improve space utilization and to 
reduce congestion and movement. 
 
Warehouse design and planning typically runs from a 
functional description, through a technical specification, to 
equipment selection and determination of the layout. 
 
 
Figure 1: Framework for design and operation problems 
(adapted from Gu et al., 2007). 
 
Figure 1 illustrates the five major decisions involved in 
warehouse design according to Gu et al. (2007). The overall 
structure decision determines the material flow patterns within 
the warehouse, the specification of functional areas and the 
flows between areas. Sizing and dimensioning decisions 
determine the total size of the warehouse as well as the space 
allocation among functional areas. Layout definition is the 
detailed configuration within a functional area and equipment 
decisions define an automation level for the warehouse and 
identify equipment types. Finally operating policies refer to 
storage, picking and routing decisions.  
 
Hassan (2002) presented a framework for the design of 
warehouse layout. The proposed framework accounts for 
several factors and operations of warehousing such us: 
 
1. Specification of warehouse type and purpose; 
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